Introduction {#Sec1}
============

Once I saw a very nice presentation about fuzzy sets and its applications and basic technics where very simple but nice toy example of fuzzy measure and fuzzy integral were presented. It was my almost first meeting with such an area where I found some small intuitive connection with fuzzy Formal concept analysis (FCA) \[[@CR2], [@CR3], [@CR5], [@CR6], [@CR12], [@CR13]\] that is my main topic for years. After that experience my scientific curiosity led me to papers that seemed to me as a newcomer as most understandable \[[@CR1], [@CR7], [@CR14]--[@CR17]\] and also very useful was to read two papers that deals with both fuzzy integrals and fuzzy FCA \[[@CR4], [@CR8]\].

Main topic of the paper is to first connect two notions, lattice valued fuzzy measures and integrals \[[@CR17]\] and t-norm and t-conorm fuzzy measures and integrals \[[@CR16]\] into one "complete residuated lattice"-valued fuzzy measures and integrals, where double negation law has to be preserved. Next step is to show their connection with isotone derivation (concept forming) operators of fuzzy formal context that are the most important part of FCA.

Second section is dedicated to basics of isotone FCA based on data from complete residuated lattice. Third section is about proposition of so called one-sided fuzzy concept-forming operators and the definition of new complete residuated lattice valued fuzzy measures and integrals. All needed and some new properties are proved.
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Before the definition of integral let us first define some auxiliary notation. Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f\in {\mathcal L}^B$$\end{document}$ be an arbitrary $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$${\mathcal L}$$\end{document}$-set over *B*. Then$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f_\alpha =\{b\in B|f(b)\ge \alpha \}$$\end{document}$ is well known $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha $$\end{document}$-cut of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$${\mathcal L}$$\end{document}$-set for some $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha \in {\mathcal L}$$\end{document}$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f^\alpha =\{b\in B|f(b)\not \le \alpha \}$$\end{document}$

The following definition is a generalisation of the definition of lower and upper-lattice valued fuzzy integrals from \[[@CR17]\].
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The following theorem will show a relationship between new integrals and concept forming operators.
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Proof {#FPar13}
-----
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Theorem 4 {#FPar14}
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Theorem 5 {#FPar16}
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Proof {#FPar17}
-----
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New Measures and Integrals Defined on Concept Lattices {#Sec4}
======================================================

And at the end we can also define a "new" measures and integrals for $\documentclass[12pt]{minimal}
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In such a case the measures and integrals are mappings to closure and interior systems that are complete lattices$\documentclass[12pt]{minimal}
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Where all "inconveniences" with normality are hence solved.
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                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\langle A,B,{\mathcal L},r^\mathrm{t}\rangle $$\end{document}$ where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$r^\mathrm{t}$$\end{document}$ is the transposition of *r*. Then$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\underline{\int }_B f d\underline{\mu }^B\le g\quad \Leftrightarrow \quad f\le \overline{\int }_A g d\overline{\mu }^A$$\end{document}$$and$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\underline{\int }_A g d\underline{\mu }^A\le f\quad \Leftrightarrow \quad g\le \overline{\int }_B f d\overline{\mu }^B$$\end{document}$$

Proof {#FPar19}
-----

From previous facts.

Conclusion {#Sec5}
==========

New lattice valued fuzzy measures and integrals are proposed by using data and operations from Girard monoid, i.e. complete residuated lattice with double negation law that are built from fuzzy formal context. Main result is to show the relationship between proposed measures and integrals and isotone concept-forming operators.
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